Ninety non-insulin dependent male diabetics in the age group of 40-60 years free from serious complications of diabetes were selected from the Ludhiana Mediways Hospital under the supervision of diabetologist .Selection was based on their fasting and post prandial blood glucose level followed by blood pressure.The selected subjects were divided into three groups I, II and III, each group having thirty subjects. The subjects of group I was not given any supplement or intervention whereas the subjects of group II and III were given intervention in the form of 10 gm of Broccoli floret and leaf powder, to be incorporated in missi roti for a period of 3 months. Along with supplementation, nutrition counseling was also given. The nutrition education was given for 3 months during supplementation after 15 days interval to the subjects of group II and III through individual and group contact.Subjects were imparted nutrition education regarding the disease, its symptoms, causes, complications and dietary modifications using appropriate charts, health benefits of broccoli, benefits of physical exercise by individual and group contact during the feeding trails. The anthropometric measurements of the subjects were measured. Significant improvements were observed in weight only,and no significant diffrences were found in BMI, MUAC and TSFT of the subjects in Group II, and III after study. There were also a significant increase (P<0.01) in the knowledge, attitude and practice score obtained by the subjects in II, and III and a non-significant increase (P<0.01) was seen in knowledge, attitude and practice score of the subjects in Group I. Therefore, it can be reported from the results that nutrition education significantly improved the nutritional status of the diabetics. Nutrition counseling by the dietician plays an important role in the management of diabetes. There is a need to conduct well designed community based diabetes prevention programme to stem the rising trends of diabetes in the country.
INTRODUCTION
As diabetes is a disease which continues for a lifetime, the proper therarpy methods should be applied in order to control the disease, remove or relieve the symptoms, prevent and delay the complications. The most important task is to be done by the patient, in this issue. The patient should be well-informed about his/her disease and diet. For this purpose, a cooperation should be established between the health personnel and the patient and a regular and proper diabetic education should be planned, since the diabetes requires the patient to make changes in his/her nutritional habits, learn the daily food changes and be informed of the food preparing and cooking rules, the symptoms of the disease, and due to this, taking immediate actions.
India has been declared as the "Diabetic capital of world". 382 million people have diabetes in 2013; by 2035 this will rise to 592 million (Guariguata et al., 2014) . It is estimated that by the year 2030, diabetes is likely to be the seventh leading cause of death accounting 3.3 per cent of total deaths in the world. In studies on diseases such as obesity, cardiovascular diseases, digestive system diseases, cancer and diabetes, it has been emphasized that the nutritional education is very effective on metabolic control (Visser and Snock 2004 , Ovayolu et al 2003 , Kartal and Altug 2007 and Skinner and Hampson 2001 . It has also been revealed in the studies that the occurance or progression of the Type I and II complications may be prevented by providing a good metabolic control (Vincent et al 2006 and Rezai et al 2007) The beneficial effects of Brassica vegetables on health improvement have been partly attributed to their complex mixture of phytochemicals possessing antioxidant activity, especially phenolic compounds and sulphur containing compounds, glucosinolates and their hydrolysis products. These sulphurous compounds are considered as indirect antioxidants, as they are not involved in the scavenging of free radicals directly, but rather by modulating the activity of xenobiotic metabolizing enzymes, phase I and phase II enzymes that trigger the antioxidant activity. Hence, an attempt has been made to review briefly the important compounds present in Brassicaceae with an emphasis on their biological activity as free radical scavengers ( Mann et al 2013) .
Broccoli scientifically known as "Brassica oleracea var. italic", a Cruciferous green leaf Cole vegetable; is one such promising underexploited plant. This plant is native of Italy, but can be successfully grown in our country. It is a source of valuable nutrients vitamin A, C & riboflavin. It is also high in iron and calcium and is a non-fattening food and possesses various medicinal properties as well (Mishra and Mukherjee, 2012) . Broccoli contains multiple nutrients with potent anti-cancer properties, such as Di-indolylmethane and small amounts of selenium. The 3, 3-di-indolylmethane found in broccoli is a potent modulator of the innate immune response system with-anti-viral, anti-bacterial, and anticancer activity. Broccoli also contains the compound "glucoraphanin", which can be processed into an anti-cancer compound "sulforaphane", though the benefits of broccoli are greatly reduced if the vegetable is boiled. Broccoli is also an excellent source of "indole-3-carbinol", a chemical which boosts DNA repair in cells and appears to block the growth of cancer cells. The real potent nutritional value of broccoli lies in substances called "isothiocyanates". They are a class of very potent anti-carcinogens. Meaning, they fight and help prevent cancer. Tests have shown that broccoli's anti-cancer compounds greatly protected mice from stomach cancer (Abdullah and Koyama, 2009) .
Broccoli is considered a low-glycemic food which helps to normalize blood sugar. One of the keys to weight loss in controlling the body's response to insulin. It also gives a boost to enzymes which helps to detoxify the body. Detoxification leads to weight loss and helps prevent certain diseases. Diabetes mellitus is an endocrinological disorder in which nutrition education plays an important role in the control of hyperglycemia and further help in the retardation of secondary complications (Kochhar et al 2005) . Adequate basic information on diabetes enables the diabetics to comprehend and improve their psychological acceptance of disease. People at high risk of type 2 diabetes may reap long lasting benefits from lifestyle counseling benefits that continue years after the counseling ends. In order to know the impact of counseling with respect to diabetes, this study was planned.
MATERIALS AND METHODS
Selection of subjects: Ninety non-insulin dependent diabetic male pateints in the age group of 40-60 years free from serious complications of diabetics were selected from the Ludhiana Mediways Hospital under the supervision of diabetologist .Selection was based on their fasting and post prandial blood glucose level followed by blood pressure. The selected subjects were divided into three groups I, II and III, each group having thirty subjects.
Procurement and processing of the raw materials:
Broccoli floret and leaves were procured from Vegetable farm of PAU, Ludhiana and were washed thoroughly to remove unwanted material and dirt, blanched in boiling water for 10-15 seconds, dried at room temperature for 1-2 hours by spreading on filter paper followed by drying in hot air oven at 40º±5ºC for 4-6 hours. Dried leaves and florets were powdered and stored in zip-lock plastic bags.
Preparation of the product: Missi roti was prepared by using 70g of wheat flour, 20g Bengal gram flour, 10g of broccoli floret/leaf powder, 5g oil, 3g salt and 30ml water.
Feeding trials:
The subjects of group I were not given any supplementation or intervention. The subjects of group II and III were called in the hospital to collect the powder. Instructions were given to the subjects on how to incorporate the powder in the missi roti after every 15 days for a period of 3 months. Nutrition counseling was also imparted to the subjects along with the supplementation.
Nutrition Counseling: After assessing the basic knowledge of the selected diabetic subjects about the disease by knowledge testing questionnaire which was comprised of various questions related to knowledge about diabetes, types, symptoms, normal level of glucose, lipid profile and attitude and practices about dietary management, and importance of broccoli in diet. The subjects were imparted nutrition education after every 15 days during 3 months period. Education regarding diabetes, types of diabetes, the causes, symptoms, complications, dietary management and use of broccoli plants in their daily diet was imparted to the patients by delivering lectures, by using appropriate visual aids and by giving demonstrations, with special emphasis on weight reduction as major goal for the treatment. At every stage of education programme, questions from the subjects were encouraged and various dietary adherence problems were solved. Summary of lectures on diabetes and dietary treatment, food exchange lists, sample menu of 1400 kcal and 1800 kcal diet were given as handout to each subject. 1400 and 1800 kcal diet was prescribed to over and normal weight subjects respectively.
Pre and post testing of knowledge of diabetic subjects:
The subjects knowledge regarding diet and diabetes and use of broccoli in their diet was assessed using same knowledge testing questionnaire after 3 months feeding period and differences in knowledge score was calculated.
Anthropometric measurements: Height, weight, Body Mass Index (BMI), Mid Upper Arm Circumference (MUAC), Triceps Skin Fold Thickness (TSFT), was measured before and after nutrition intervention by using standard methods given by Jellife (1966) and BMI was calculated by using formulae weight in kilogram/height in meter square and subjects were categorized according to classification given by James et al (1988) . 
RESULTS AND DISCUSSION
General information of ninety non-insulin dependent diabetic male subjects was collected and divided into three groups. General information of the subjects showed that majority of the subjects belonged to the age group of 40-60 years and studied upto high school. Most of them had their own business. Majority of the subjects belonged to Sikhs religion and had joint family of size 5-6 members ( Table. 1).The most common reason for diabetes among the selected subjects was obesity (Table. 2).Obesity among the subjects was due to faulty eating habits, sedentary lifestyle and lack of physical exercise.
The initial mean height and weight of the subjects was 167.2 ±0.87cm, 171.06±0.45cm, and 165.53±0.52 cm and 77.56±0.53 kg, 81.93±0.30 kg and 75.93±0.40 kg of the subjects in group I, II, and III respectively. After nutrition intervention the weight of the subjects was decreased i.e. 76.86±0.75 kg, 79.36±0.75 kg and 73.63±0.39 kg in group I, II, and III respectively (Table 4 ). The percent reduction was less, that is, 0.03, 3.13 and 3.03 by the subjects of group II, and III respectively. The decrease in the weight of the subjects in group II, and III could be due to the impact of nutrition education where they were taught to decrease the intake of refined foods and increase intake of fiber rich foods. They were explained the beneficial effects of exercise and motivated to do the same. Tseng et al (2005) and AbdulGhani et al (2005) reported that obesity leads to an increase in complication risk and the amount of the drug used in treatment with the diabetic patients and weight control is very important for the diabetic patients. While considering that 80% of the diabetic patients of Type II are over their ideal weight, it is desirable that they reduce energy consumption.The distribution of subjects according to their BMI before and after nutrition intervention in two category i.e., normal (18.5-24.99 kg/m2) and preobese(25.00-29.99 kg/m2) in group I subjects were 83.3 per cent before and after was in preobese category no change were seen, likewise the intervention were in group II 90 percent before and 86.7 (2005) per cent after was under preobese section. Same as in group III 86.7 before and after the intervention were 83.3 percent was under preobese section (Table 3) .There was a significant decrease (p<0.01) in the weight of the subjects in II, and III respectively and a non-significant decrease (p<0.01) in the weight of subjects in group I after study (Table 4) . Heydari et al (2006) also found that dietary counseling was effective. Balagopal et al (2008) and Choudhary (2010) reported that education intervention was useful in reducing obesity.There was a no significant reduction (p<0.01) in the mean values of BMI, MUAC and TSFT in the subjects of group I, II, and III. Vishwanathan (1991) also reported no change in body weight in normal weight NIDDM patients and non-significant decrease in obese subjects after dietary counseling. Albu (1998) reported that obesity is very common in noninsulin dependent diabetes, so weight management is an important component of diabetes treatment. Weight loss through hypocaloric diet reduces the insulin resistance and hyperglycemia.
The knowledge gain of the subjects is shown in the Table 5 . Nutrition counseling was imparted to the subjects of group II and III by individual and group contacts in the form of nutrition lectures and demonstration etc. for a period of three months. The subjects of group I were not imparted any nutrition counseling during these three months. The evaluation of the scores was done before (pre-test) and after three months (post-test) of intervention to assess the diabetes and knowledge of the subjects about broccoli in group II and III. It was seen that there was a significant increase (p<0.01) in knowledge, attitude, practices and hence total KAP score of the subjects was significantly increased by 68.9 and 71 per cent in group II and III after nutrition intervention while there was a non-significant increase (p<0.01) in knowledge, attitude, practices of the subjects in group I. The increase in KAP scores of the subjects in group II and III could be due to the effect of nutrition counseling given to the subjects like increase in consumption of whole cereals, sprouted pulses, green leafy vegetables, salads, fruits etc. they were also told to do exercise daily. Similar study was also done by Monga et al (2008) . In accordance with the present findings Millar et al (2002) observed increase in total knowledge scores and greater decrease in fasting plasma glucose levels among diabetic patients after nutrition education. Srivastava et al. (1998) also conducted a study in which intensive diabetic education on diet, drugs and exercise, complications and prevention was given to the patients, for one month. A marked decrease in fasting blood sugar level, cholesterol and lipoprotein fractions was found. Malek et al (2013) revealed the result in which patients participated in the study were asked 20 multiple choice questions on nutritional knowledge. The knowledge questions were asked before the education and repeated just after, one month after and three months after the education; the same questions were asked to the patients in the control group within the same time frames. In evaluation of the points of the patients regarding nutrition knowledge, it has been found out that the average points of the educational group were 12,10 in the first evaluation, 17,10 in the second evaluation, 17,60 in the third evaluation and 16,90 in the final evaluation. In evaluation of the analysis results, it has been determined that therewas a significant change in nutritional knowledge levels of the patients in the education group (p<0.001), while no changes were specified with the diabetic nutritional knowledge levels of the patients in the control group (p>0.05). Satpute et al (2009) reported that Glycemic control of type-2 diabetic patients can be improved through patient counseling regarding disease, medication, personal hygiene, diet and exercise. This study provides an economically feasible model for programs that aim to improve the health status of people with type-2 diabetes
CONCLUSION
It can be inferred from the results that supplementation of 10g broccoli floret/leaf powder and nutrition counseling for 3 months improved the anthropometric parameters and KAP score of the non-insulin dependent diabetics. It can be recommended from the results that the nutrition counseling plays an important role in the management of diabetes. Incorporation of broccoli powder in daily diet can be helpful for the management of diabetes. 
